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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1,3-12, 14-20, and 22 have been considered 
but are moot in view of the new ground(s) of rejection. 

2. Claims 2, 13 and 21 have been cancelled. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1,3,4,12 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Williamson et al. (U.S. Patent 5,027,410). 

Regarding claim 1, Williamson discloses a system for processing audio signals (Figure 8; 
column 13, lines 32-53) comprising a sequence of digital filter configured to process sound 
similar to a cochlea (131-135, Figure 8) ,wherein each filter is configured to process a selected 
frequency that is progressively higher than a successive filter and at least one filter is configured 
to process more than one frequency and each filter includes coefficients for processing and the 
coefficients are used to process more than one frequency wherein the sequence of digital filters 
processes sound over a plurality of octaves and each octave is processed by a filter group having 
a plurality of filters (Figure 8, column 13, lines 32-column 14, line 8). 

All elements of claim 3 are comprehended by claim 1 (Figure 8). 
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All elements of claim 4 are comprehended by claim 3 (Figure 8; column 13, lines 32-53). 
2. Regarding claim 12 Williamson discloses a system for processing audio signals (Figure 
8; column 13, lines 32-53) comprising a sequence of digital filter configured to process sound 
similar to a cochlea (131-135, Figure 8) ,wherein each filter includes coefficients for processing 
and a first filter configured to process a first frequency shares its coefficients with a second filter 
configured to process a second frequency that is progressively lower than the first frequency, the 
second frequency is spaced apart from the first frequency by at least one frequency interval, 
wherein the sequence of digital filters processes sound over a plurality of octaves and each 
octave is processed by a filter group having a plurality of filters (Figure 8, column 13, lines 32- 
column 14, line 8). 

All elements of claim 14 are comprehended by claim 12. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5-11, 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Williamson et al. (U.S. Patent 5,027,410) in view of Menkhoff et al. (U.S. Patent 6,137,349) 

Claim 5 claims the system of claim 4, wherein at least one filter is configured to sample 
the first frequency at a first sampling rate and the second frequency at a second sampling rate. As 
stated above apropos of claim 4, Williamson meets all elements of that claim. Menkhoff teaches 
of a filter combination for sampling rate conversion comprising a time varying filter. The time 
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varying filter provides the capability of varying the sampling rate. Modifying Williamson's 
apparatus so that at least one filter is a time varying one reads on the claimed matter. Thus it 
would have been obvious to one of ordinary skill in the art at the time of the invention to use 
Lyon's concept of a time varying filter in Lyon's apparatus for the benefit of achieving spectral 
translation or sampling rate changes or conversions. 

Claim 6 claims the system of claim 5, wherein the second frequency is lower than the 
first frequency and the second sampling rate is lower than the first sampling rate. As stated 
above apropos of claim 5, the combination of Williamson and Menkhoff meets all the elements 
of that claim. It would be a matter of choice to have a second frequency and second sampling 
rate lower than the first frequency and first sampling rate. Thus it would have been obvious to 
one of ordinary skill in the art at the time of the invention to second frequency and sampling rate 
lower than the first frequency and sampling rate as claimed for the benefit of achieving a specific 
desired design specification for sampling. 

Claim 7 claims the system of claim 6, wherein the second sampling rate is lower than the 
first sampling rate by two raised to the number of octaves spacing between the first frequency 
and the second frequency. As stated above apropos of claim 6, the combination of Williamson 
and Menkhoff meets all elements of that claim. It would have been a matter of design choice to 
have second sampling lower than the first as claimed. Thus, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to modify the sampling rate difference as 
claimed for the benefit of achieving a specific desired design specification for sampling. 

Claim 8 claims the system of claim 7, wherein the sequence of digital filters is 
configured to process frequencies in a first octave at the first sampling rate. As stated above 
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apropos of claim 7, the combination of Williamson and Menkhoff meets all elements of that 
claim. Lyon teaches of a series of linear filters. Menkhoff teaches of a time varying filter and so 
it would be obvious to have a difference in the sampling rate, and a design choice to have the 
sequence of filters configured to process frequencies as claimed. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to have a sequence of filters 
configured as claimed for the benefit of achieving a specific desired design specification for 
sampling. 

Claim 9 claims the system of claim 8, wherein the sequence of digital filters is further 
configured to process frequencies in a second octave at the second sampling rate. As stated 
above apropos of claim 8, the combination of Williamson and Menkhoff meets all elements of 
that claim. Lyon teaches of a series of linear filters. Menkhoff teaches of a time varying filter 
and so it would be obvious to have a difference in the sampling rate, and a design choice to have 
the sequence of filters configured to process frequencies as claimed. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to have a sequence of filters 
configured as claimed for the benefit of achieving a specific desired design specification for 
sampling. 

Claim 10 claims the system of claim 9, wherein each coefficient is represented by fewer 
than 13 bits. As stated above apropos of claim 9, the combination of Williamson and Menkhoff 
meets all elements of that claim. It is well known in the art the filters can be represented by bits 
and it is a matter of choice as to how many bits. Thus it would have been obvious to one of 
ordinary skill in the ait at the time of the invention to represent each coefficient as claimed for 
the benefit of achieving a desired design specification. 
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Claim 11 claims the system of claim 10, wherein each coefficient is represented by 12 
bits. As stated above apropos of claim 10, the combination of Williamson and Menkhoff meets 
all elements of that claim. It is well known in the art the filters can be represented by bits and it 
is a matter of choice as to how many bits. Thus it would have been obvious to one of ordinary 
skill in the art at the time of the invention to represent each coefficient as claimed for the benefit 
of achieving a desired design specification. 

Claim 15 claims the system of claim 14, wherein the first filter is configured to sample 
the first frequency at a first sampling frequency and the second filter is configured to sample a 
second frequency at a second sampling frequency. As stated above apropos of claim 14, 
Williamson meets all elements of that claim. Menkhoff teaches of a filter combination for 
sampling rate conversion comprising a time varying filter. The time varying filter provides the 
capability of varying the sampling rate. Modifying Lyon's apparatus so that at least one filter is 
a time varying one reads on the claimed matter. Thus it would have been obvious to one of 
ordinary skill in the art at the time of the invention to include at least one time varying filter in 
Lyon's apparatus for the benefit of achieving spectral translation or sampling rate changes or 
conversions. 

Claim 16 claims the system of claim 15, wherein the second frequency is lower than the 
first frequency, and the second sampling frequency is lower than the first sampling frequency by 
a ratio of the first frequency to the second frequency. As stated above apropos of claim 1 5, the 
combination of Williamson and Menkhoff meets all the elements of that claim. It would be a 
matter of choice to have a second frequency and second sampling rate lower than the first 
frequency and first sampling rate. Thus it would have been obvious to one of ordinary skill in 
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the art at the time of the invention to second frequency and sampling rate lower than the first 
frequency and sampling rate as claimed for the benefit of achieving a specific desired design 
specification for sampling. 

Claim 17 claims the system of claim 14, wherein the filters are evenly grouped into at 
least a first and a second octave, the first filter being in the first octave and the second filter being 
in the second octave. As stated above apropos of claim 14, the combination of Williamson and 
Menkhoff meets all the elements of that claim. It would be a matter of choice to have the filters 
grouped as claimed and the first and second filter being in their corresponding octaves as 
claimed. Thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention to group the filters as claimed for the benefit of achieving a specific desired design 
specification. 

Claim 18 claims the system of claim 17 wherein the filters in the first octave are sampled 
at a first sampling frequency that is at least twice as high as a highest frequency processed by the 
first octave. As stated above apropos of claim 17, the combination of Williamson and Menkhoff 
meets all the elements of that claim. It would be a matter of choice to have filters sampled as 
claimed. Thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the filters sampled as claimed for the benefit of achieving a specific desired 
design specification for sampling. 

Claim 19 claims the system of claim 18, wherein the second octave is one octave lower 
than the first octave, and the filters in the second octave are sampled at a second sampling rate 
that is half as high as the first sampling frequency. As stated above apropos of claim 17, the 
combination of Williamson and Menkhoff meets all the elements of that claim. It would be a 
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matter of choice to have a second frequency and second sampling rate lower than the first 
frequency and first sampling rate. Thus it would have been obvious to one of ordinary skill in 
the art at the time of the invention to second frequency and sampling rate lower than the first 
frequency and sampling rate as claimed for the benefit of achieving a specific desired design 
specification for sampling. 

Claim 20 claims the system of claim 19 wherein each filter in the first octave shares its 
coefficients with each filter in a corresponding position in the second octave. As stated above 
apropos of claim 19, the combination of Williamson and Menkhoff meets all the elements of that 
claim. Lyon teaches of the filters sharing coefficients since they are cascaded. It would be a 
matter of choice to have a second frequency and second sampling rate lower than the first 
frequency and first sampling rate. Thus it would have been obvious to one of ordinary skill in 
the art at the time of the invention to have each filter share its coefficients as claimed for the 
benefit of achieving a specific desired design specification. 

7. Claim 22 is rejected under 35 U.S.C 103(a) as being unpatentable over Williamson et al. 
(U.S. Patent 5,027,410) in view of Malcolm (Lyon's Cochlear Model). 

Regarding claim 22, Williamson discloses a system for processing audio signals (Figure 
8; column 13, lines 32-53) comprising a sequence of digital filter configured to process sound 
similar to a cochlea (131-135, Figure 8) ; providing each filter with coefficients for processing its 
selected frequency such that a first filter configured to process a first frequency shares its 
coefficients with a second filter configured to process a second frequency that is progressively 
lower than the first frequency (column 13, line 33 -column 14, line 66) ; and applying the audio 
signal to the sequence of digital filters (Figure 8, column 13, lines 32-column 14, line 8). The 
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claim language that recites wherein each frequency is processed over 10 octaves and each octave 
is processed by a filter group having 60 filters is a matter of design choice. Lyon's Cochlear 
Model discloses a model of the cochlear, using the Mathematica programming language, and 
using the same models as the applicant (See page 7, and 73). It is obvious therefore, that Lyon's 
apparatus (Figure ) can be implemented using a program. The claimed steps are obvious in the 
functionality of Lyon's apparatus. Thus it would have been obvious to one of ordinary skill in 
the art at the time of the invention to have a computer program comprising the claimed steps for 
the benefit of having signal-processing apparatus that is more efficient. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Application/Control Number: 09/534,682 Page 10 

Art Unit: 2644 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devona E. Faulk whose telephone number is 703-305-4359. The 
examiner can normally be reached on 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W. Isen can be reached on 703-305-4386. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




